Bacterial vaginosis was first described by Gardner and Dukes. 1 They regarded Gardnerella vaginalis as the etiologic agent of bacterial vaginosis, but this concept has been changed. Bacterial vaginosis is characterized by a shift in the vaginal flora from the dominant flora of Lactobacillus spp. to a mixed vaginal flora that includes G. vaginalis, Bacterioides spp., Mobiluncus spp. and Mycoplasma hominis.
2,3
The vaginal Gram-stained smears has been evaluated extensively as a diagnostic test for bacterial vaginosis. 4 The Pap smear is used commonly as cytologic screening test for eradication of precancerous lesions. 5 The success of cytological screening for cervical cancer has made the Pap smear a routine procedure. 6 It has also been evaluated as a diagnostic test for bacterial vaginosis, but the results of these studies are contradictory. The objective of our study is to determine the reliability of the cervical smear in making the diagnosis of bacterial vaginosis and to examine the characteristics of Pap smear vs vaginal culture in diagnosis of bacterial vaginosis, with the vaginal Gram stain used as the diagnostic standard.
Materials and methods
We performed a prospective, blinded study involving 245 women who referred to the Department of Obstetrics and Gynecology in our hospital for routine genital control between September 2001 and September 2002. Each patient had standard Pap smear, Gram-stained vaginal smear and culture of vaginal swab.
Pap Smear and Evaluation
Pap smears, including squamocolumnar junction, were performed with endocervical brush, fixed in 95% ethanol and stained by the Papanicolaou method. They were evaluated under the Bethesda system guidelines for specimen adequacy and general categorization. Adequate transformation zone sampling was defined as the presence of at least 10 well-preserved endocervical or squamous metaplastic cells singly or in groups. 7 If there was a filmy background of small coccobacilli, individual squamous cells with a layer of coccobacilli along the margins of the cell membranes, and conspicuious absence of lactobacilli, the smear was evaluated as positive for bacterial vaginosis (Figures 1 and 2) . Smears displaying the pattern characteristic of bacterial vaginosis were reported as 'shift in flora suggestive of bacterial vaginosis'. The smears were later re-examined for the presence of bacterial vaginosis by one pathologist who was blinded to the microbiological test results.
Gram Staining and the Scoring System
The vaginal swab specimens were taken from the posterior fornix. They were smeared directly on glass slides and air dried for a standard Gram stain.
Gram-stained slides were evaluated according to the Nugent et al, 4 by a microbiologist who was blinded to the results of Pap smears. 4 Each slide was examined under an oil immersion objective (Â 1000 magnification) for the following morphotypes: large Gram-positive rods (Lactobacillus morphotypes), small Gram-negative/variable rods (Gardnerella and Bacterioides morphotypes), and curved Gram-negative/variable rods (Mobiluncus morphotypes). These morphotypes were used to develop a 0--10-point scoring system for the diagnosis of bacterial vaginosis (Table 1) . Scores were classified into three groups ( Table 2 ). For the purpose of this study, patients with intermediate scores were considered to be negative.
Vaginal Culture Studies
The vaginal swabs collected simultaneously were cultured on 5% blood agar, eosin methylene blue agar and Sabouraud dextrose agar. The plates were evaluated following 24-48 h incubation at 371C in microaerophilic conditions. Positive cultures for G. vaginalis were defined as bacterial vaginosis.
Statistical Analysis
The results of the Pap smears and vaginal cultures were analyzed and compared statistically. The sensitivity, specificity, positive predictive value, negative predictive value, and diagnostic value of Pap smear and vaginal culture were determined with Gram stain used as the gold standard for diagnosis of bacterial vaginosis. 
Discussion
Bacterial vaginosis is a commonly encountered cause of vaginitis. The most common form of vaginitis in the US is bacterial vaginosis. 8 The average incidence of bacterial vaginosis varies; the rates are 10-35% in patients visiting gynecological wards, 10-30% in patients visiting obstetric wards and 20-60% in patients visiting services of sexually transmitted disease. 9 Among the women we investigated, 29.4% of them had bacterial vaginosis. This prevalance is higher than our previous study result, which was 9.1%. 10 Bacterial vaginosis is associated with many obstetric and gynecologic complications, including preterm labor, preterm premature rupture of membranes, chorioamnionitis, puerperal endometritis, pelvic inflammatory disease, urinary tract infection, postoperative cellulitis, and cervical dysplasia. 11, 12 The chief complaint of patients with bacterial vaginosis is malodorous vaginal discharge. Approximately 50% of patients with bacterial vaginosis do not have any symptoms. 9 The diagnosis of bacterial vaginosis is usually established according to the clinical criteria or microbiological tests. Bacterial vaginosis is often misdiagnosed using clinical criteria because the components are subjective and dependent on the performance of the clinician and available equipment. 4, 13 The use of vaginal cultures for G. vaginalis is limited by the test's poor specificity.
14 G. vaginalis commonly occurs in the vagina of women without bacterial vaginosis and bacterial vaginosis may be produced by microorganisms other than G. vaginalis. 15 The results of the study by Nugent et al 4 indicated that the criteria for diagnosis of bacterial vaginosis using Gram stain can be produced reliably by different centres and microbiologists. It is also reliable when evaluating an asymptomatic population. 13 Platz-Christensen et al 15 reported that detection of clue cells in Pap smears showed a sensitivity of 90% and a specificity of 97% when compared with clinical diagnosis of bacterial vaginosis. They did not specify whether they obtained their specimens from the cervix or the vagina.
Schnadig et al 16 reported a high correlation between Pap smears and Gram smears for the diagnosis of bacterial vaginosis. Pap smears were more accurate than wet preparations for identifying clue cells. They suggested that lactobacilli pseudoclue cells were probably one cause for false-positive identifications of clue cells in wet preparations.
Davis et al 14 reported that compared to the Gram stain, cervical cytologic test results had a sensitivity of 55%, specificity of 98%, a positive predictive value of 96%, and a negative predictive value of 78%.
Hillier 17 stated that in their experience, diagnosis of bacterial vaginosis by examination of Pap smears is less specific than the Gram stain of vaginal fluid because standardized criteria for the evaluation of Pap smears have not been routinely applied. They believe that bacterial vaginosis is diagnosed best on the basis of vaginal and not cervical specimens.
We determined that Pap smear has a sensitivity of 43.1%, and a specificity of 93.6% for the diagnosis of bacterial vaginosis when compared to Gram stain. We compared the cervical smear with Gram stain, because clinical criteria are subjective and have interpractitioner variability. We used the diagnostic criteria of the Bethesda system to diagnose bacterial vaginosis on cervical smear, because, clue cells alone are not sufficient to diagnose bacterial vaginosis. As it is a routine cytologic procedure, we evaluated the cervical, not vaginal smear for the diagnosis of bacterial vaginosis. This can also explain the low sensitivity we determined.
We determined that vaginal culture has a sensitivity of 77.8%, and a specificity of 97.7% for the diagnosis of bacterial vaginosis when compared to Gram stain.Vaginal cultures for G. vaginalis are often the primary laboratory test available for the diagnosis of vaginitis. Although it has a sensitivity of 83-94% among the women who have clinical signs of bacterial vaginosis, [18] [19] [20] the usefulness of these cultures is doubtful. 17 G. vaginalis commonly occurs in the vaginas of women without bacterial vaginosis and bacterial vaginosis may be produced by microorganisms other than G. vaginalis. According to our results, with a specificity of 97.7%, and a positive predictive value of 93.3%, it seems likely that, vaginal culture is an adequate diagnostic criteria when it is positive.
One of the most important complications of bacterial vaginosis is cervical dysplasia. It is hypothesized that bacterial vaginosis could be important in the development of neoplasia of the cervix, because the abnormal microflora in this condition produce carcinogenic nitrosamins. 21 In this study, only one of the patients had high-grade cervical intraepithelial neoplasia and both of her test results were positive for bacterial vaginosis. The hypothesis above should be tested among the women in whom cervical neoplasia is more prevalant.
Although cervical smear is a routine procedure for screening cervical cancer, it is less sensitive than microbiological test results for screening of bacterial vaginosis, particularly when compared with Gram stain evaluation. However, because of its high specificity, it may be an adequate diagnostic criteria when it is positive.
